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(54) METHOD FOR DRIVING UQUID CRYSTAL DISPLAY ELEh^ENT 
te7)Abstract: 

PROBLEy TO BE SOLVED: To provide a method for 
driving liqirid crystal display elements^ in which power 
oonsumptton is reduced when displaying a stili picture, 
SOLUTION] When driving m completed for a frame, and 
before the driving is shifted to the next frame, scanning 
potential Vg and signal potential Vsig are respectively 
held at certain fixed potential and also a driving pause 
period for halting th? driving oirouit 1$ arranged, to 
reduce the power consumptioii of the liquid crystal 
display elements when displgyirigth* still pioture. 
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[Date of e);tinction of rfeht] 
* NOTICES 

JPO and INPIT are not responsible for any 
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tThis documertt has besn .translated by c'omputen So the transfation may not reflect the original 

2.=*^*** $hovvs the word which can not be transf^ted 
3Jn the drawings, any words are not translated; 



[Giaimfe)] 

[Claim 1] The swrtchrng element connected to the scan sleotrode and the $\gn^\ alectroda, these 
scan electrods, and the signal eiectrode, and th$ may mbstratB which Has-tHe pixel eleotrods 
whfch serves as tha reflector connected to this switching: ebitient^ It i$ the actuation' approach 
of the liquid crystal dispby comport$iit equipped with the liquid crystal; constituent whicli 
intervened between the opposite substrate which counters this array substrate, and these array 
substrate and an opposite $ub$trate. Whsnev.erpredetermined.^c^n. potential, and signal potential 
are given to said switching element fro^m said scan electrode and a signal electrode The 
actuation approach of the liquid cry^al dti^play component. characterized l^y preparing an 
actuation idle period while malntalnirig said scarj potential and signal potential at a certain fixed- 
potential, respectively before completing ^aid frame and nnovirtg to the following frame, in pase 
sequential generating cf the -frame which predetermined displays on $aid pixel electrode i$ 
carded out. 

[Claim 2] An actuation Idle period i^^ the actuation approach of the JiQuid crystal display 
component according to claim 1 cliaractenzied by being OJ seconds thru/or 16 seconds. 
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DETArtED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Fie^ of the Invention] This Invention relate? to the actuation approach of the liquid crystal 
display component which enabled reduction of power consumption. 



[Description of the Prior Art} In recent years, the liquid crystal electro-optics component of an 
active matrix usln^ a thin film transistor {Thin Film Transistor) is used. Moreover, the liquid 
crystal display component which \$ such a liquid crystal electro-optics component has the main 
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screen to about 20 Inches of vertical angles where s sor^en size is comparatively smalL Since it 
is a iight weight a thin shape, and a low power* th^s lic(uid ory^tai dhphy oompon^nt is widely 
usfed aa display dovloes, such as a note type personal oamputer and sm^N television, Morgov^jr, 
as an indicating equipment of the bi|^ screen of an laboLft [ 100 Inches of vertioal angles ]t the 
projection moid indicating equipmeht which ussd this display device as a light vaive is spreadiniJ, 
[0003] By the way, the liquid <;ry$ta! display componerit used for the current general target la 
what pinohsd liquid crystal betweien two gi^ss substrates which have an electrode, i.e., array 
substrates* and opposite subs-trates, the perimeter of these ^rrB,y substrate and an'opposite 
substr^ate i^ being fixed with adheslves except for liquid crystal enqlosure opening, and licjufd 
crystal enclosyre opening is the confifuration closed with enoapsulant Between the glass 
substrates of these arr^fy substrate and an opposite substrate, in order to keep the distance 
between glass sub&trates constant it is scattered in the plastic bead with a partida size uniform 
^s 3 spacer etc* 

[0004] Moreover, with the [iqu?d crystal display component for color displays, the light filter 
which the red (R) who is three primary odors, green (G), and a blue (B) coloring layer attached 
to one of two glass substrates b formed. 

[0005] For examplSt it is the configuration which carried out opposite arrangement of the X, 
substrate which has X electrode by which pattern NfNGU was earned out band-like in Y 
substrate which has Y electrode by which pattern NINGU was carried out and the direction of 
len^h (X) in bandWike in the direction of width (Y) with the color mold dot-mstrix liquid crystal 
display component of passive-matrix actuation so that Y electrode and X electrode might 
Intersect perpendicubrfy mostly mutually, and pinched the liquid crystal constituent In the 
meantime* In this case, as means of displfliying of s liquid crystal display component, TN mo[d, ST 
moid, GH moid or the ECB mold, the ferroelectric liquid crystal, eto, are used, for example, 
Moreover, as encapsulant the adheaivea of the acrylic of heat or an ultraviolet curing mold or an 
EPOSHIKI system eta are used, for example. 

[0006] And with the color mold active-matrix actuation liquid crystal display component, it has 
the array .substrate and opposite substrate which are a active-matrix substrate which has a thin 
film transistor. The thin film transistor which used the amorphous silicon Ca-Si) as the semh 
conductor layer, and the display electrode, signahline electrode and gate electrode connected to 
this thin film transistor are formed In this array substrate, respectively. Moreover, while art 
opposite substrate has a transparent counterolectrode, the lieht filter of red, green, and biue Is 
formed, and opposite arrangement of it Is carried out with an array sub^rate. Moreover, as 
trans^rer which is the eleotrode transition material which impresses an electrical potential 
difference to an opposite subslrate from an array substrate^ the silver paste etc, is amn^^d to a 
part for the circumference of a screen, and these two array substrates and opposite substrates 
are electrically connected by this electrode transition material. These array substrate and an 
opposite substrate are pinched with the polarizing? plate arranged on both sides, operate as an 
optical shutter, and show the color picture. 

[0007] Low-power-ization is desired although these liquid crystal display components serve as 
electronic equipment indispensable on the display of portable mformation machines and 
equipment from the smaliness of power consumption. Especially when used for a device like a 
cellular phone, it becomes important how a static image can be displayed with a low power. 
[0008] Such an actuation approach of an active matrix liquid crystal display device Is explained 
with reference to drj^ wln^ 4 , DrawiMJ shows the driver voltag'e wave over 1 pixel of an active 
matrix liquid crystal display device. 

[0009] This drawing 4 shows the case where the thin film transistor which is a switching element 
for a display for 1 pixel is a transistor of n enhancement types. By the usual actuation approach, 
a scan pulse is impressed to scan electrode to which the gate of a thin film transistor was 
connected with a frsme period Namely, the scan potential Vg used as the electrical potential 
difference of the gate of a thin 111m transistor changes in the shape of a pulse for every frame. 
Moreover, the sipal fevel Vsfi; which takes forward and a negative polarity for ^very frame is 
impressed to a signal electrode to the potential based on [ which Is shown with an alternate lon^ 
and short dash line ] signal levels, Furthermore, the fixed opposite potential Vcom is impressed 
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to the coynt^relectrode, 

[001 0] Thus, whenever it can glv^ ^ogin potential and sfgnal potentlai to a switching: element from 
a scan electrode and a signal electrode, sequential generating of the frame which gives an 
tndjcatEon predetermined with the fixed potential whi<?h ha^ijalnecf the counterelectrode is carried 
out 
[0011] 

[Problenfi(s) to be Solved by the Invention] However, It he$ been a big technical problem also by 
such actuation approach of a liquid orystaNispfay component how power consumption can be 
reduced 

[00t2] Th!s invention w^as made in view of the ^bove^mentloned trouble, and when displaying a 
static ima|:6, it alms at offering the actuation approach of a liquid orystel di$pIoy component that 
power consumption can be reduced, 
[0013] 

[Means for Solving the Problem] The switching element by which this invention was connected 
to the scan electrode and the signal eiectrodOi those scan electrode, and the signal electrode, 
and th? array substrate which has the pfxel electrode with which It serves a$ the reflector 
connected to this switching element, It l&the actuation approach of the liquid crystal display 
component equipped with the Hquid crystal constituent which intervened between the opposite 
substrate which counters this array substrate, and these array substrate and an opposite 
substrate. Whenever predetermined scan potentlel and signal potential are given to said 
5witchin^ element from said scan electrodes and a signal electrode It is what prepares an 
actuation idle period while maintatnin^ &aid scan potential and signal potential at a certain fixed 
potential, respectively before completing «aid frame and moving to the following frame, in case 
sequent^ generating of the frame which predetermined displays on sjald pixel electrode Is 
carried out. While maintaining scan potential and signal potential at fixed potential, respectively 
before completinj^ a frame and moving to the following frame, the power consumption of the 
liquid crystal <ihplBy component in the case of displaying a static image is reduced by having 
ctstablitihed the actuation halt period 

[0014] ^ ■ . ; 

[Embodiment of the Invention] Hereafter, the gestait of 1 operation of this invention h explained 
with reference to a drawing. In addition, the same sign is attached and explained to the part 
explained in the conventional exampio, 

[0015] First a& shown in drawing 2 and drawing 3 , the liquid crystal display section 11 consists 
of liquid crystal constituents 12 closed and pinched in the space between the array substrate 
and opposite substrate which are a aotive^matrix substrate, and these array substrate and an 
opposite substrate. And the scan electrode 13 and signal electrode 14 with which actual 
arrangement of two or more array substrates was earned out at one principal plane at the shape 
of a matrix, respectively, and these scan electrode 13 have the pixel aiectrode 16 which serves 
as the reflector connected to the thin film transistor 15 and this thin -Rim transistor 1 5 as a 
switching element which reached and was connected to the signal electrode 14. In addition, the 
scan electrode 13 is connected to the gate of a thin film transistor 15, a signal electrode is 
connected to the source, and the pixel electrode 16 is connected to the drain. And the pixel 
electrode 1$ has countered with the oountereleotrode 17 which countered the opposite 
substrate through the liquid crystal constituent 12^ and etectrostatio capacity C!c occurs 
between the pixel electrode 16 and a oounterelectrode 17. Moreover, to the pixel electrode 16, 
parallel connection of the auxiliary capacity IS which has electrostatic capacity Gs is carried 
out 

[0016] Moreover, to each scan electrode 13 prepared in the array substrate, the scanningHlne 
dnver 21 which supplies scan potential, respectively and the shift register 22 for actuation used 
as an actuatfon circuit are prepared, and it drives periodically by the clock pulse inputted into a 
shift register 2Z Similarly, to each signal electrode 14 prepared In the array substrate, the 
signahlina dnVor 23 which supplies the signal potential used as an actuation circuit, and the shift 
register 24 for actuation are formed, and it drives periodioally by the clock pulse inputted into a 
shift register 24, 
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[0017] And with the gestalt of the sbove-mentloned implementation, when driving a iicfuid crystal 
dieplgy component shown in the wave form chart shown m drayying.JL ^ a scan pulste rs? 
Impressed to the scan electrode t3 to which the gate of a thin film translBtor 15 was connactad 
with a frame p^rbd Nsmefy.the scan potentlai used as the potential of the gate of a thin film 
transistor 15 is impressed in the shape of a pulse for every frame. Moreover, tho signal potential 
Vsfg which takes forward and a negative poiArity for every fr^tmc is impressed to s signal 
eiectrod^ 14 to the potential based on [ whFch fs shown with an alternate long and short dash 
line ] siignai levels. Furtharmore, the fixed opposite potential Vcom is impressed to th? 
counterefectrodo 1 7, 

[001 d] Thus, whenever puiseHtkc predetermined scan potential and signal potential are given to 
a thin film transistor 15 from the sogn electrode 13 and a signal electrode 14, sequential 
generating of the frame which predetermined displays with the fixed potential whlct^ has jcrined 
the countereleotrode 17 is carried out. 

[D019] And the frame was completed, and while m^intainin^r the $can potential and the signal 
potential Vsig at s oeri:ain fixed potential respectively before moving to the foHowlng frame, the 
actuation idle period which stops m actuation circLrit is prepared. 

[0020] As shown in drjwjf ijgj, , after the Hh frame Is completed, before moving to the i+1$t 
following frames, the actuation idle period is prepared, In this aotuation idle penodf the scan 
potential Vg, le.f the scan potential of the i:ate electrode of a thm film transistor tS^. is fixed to 
the potential of Low of e g^te pulse. Moreover, the signal potential Vsig is fixed to the potential 
based on [ which is shown with an alternate long and short dash line ] signal levels* This signal 
potential Vsig may be fixed to the eleotrical potentisti difference of the arbitration not only within 
the limits of main potential but the signal potential Vsigj. In addition, the opposite potential Vcom 
is kept constant iiko the case of the usual actuation. 

[0021] Therefore, the thin film transistor 15 for a pixel display wil! always be in the condition of 
OFF during this actuation idle period, consequently the potential written in the pixel will be held 
between this actuation idle period, 

[0D22] [however, since the charge charged by the pixel electrode 16 shown at drawinE.2 under 
the effect of the impurH;y of the ionioity generaliy included in the leakage current of a thin film 
transistor or jlqyid crystal with the liquid crystal display component using a actual thin film 
transistor discharges gradually, it is difficult to maintain a display image in this condition for a 
fong time. Bspeoblly the thing for which such an idle period is taken when a carrier Is generated 
in the semi-conductor layer of a thin film transistor and leakage current increases to it by 
carrying out incidence of the light from a back light to a thin film transistor with the liquid crystal 
display component of the transparency moid which li^s a back light w^s almost difficult 
[0023] However, the pixel electrode 16 is the so'-called reflective type which serves as a 
reflector of liquid crystal display component and since the liquid crystal display component of 
the gestalt of the above--mant]onGd implementation does not have a back light it does not have 
the increment in the leakage current by the light from a rear face. Moreover, since the pixel 
electrode 1 6 which served as the reflector shades also to the light from a front face, the 
increment in the leakage current of a thin film transistor 15 can be prevented^ 
[0024] For this reason, according to the experiment it has checked continuing holding the Image 
which wrote the actuation quiescent time in the pixel as for about 15 seconds good. That is. it 
was checked that a static image can be held to a certain t^me amount fitness, without being 
accompanied by power consumption* 

[0025] On the other hand, when resuming writing alter an actuation idle period, although it is 
very small, a display may wink. In order are not conspicuous and to Cd^Y\y out this blink, the 
actuation idle period was understood [ 0,1 seconds or more, then ] are also good in general, 
[0026] If an actuation idle period is set in general as the range for 0,1 to 15 seconds these 
results, a good static image can be obtained. Moreover, this actuation idle penod h good to 
prepare for every frame odd times* 

[0027] And in order to mitigate the b(ink of the display at the time of a write-in restart, as . ■ 
driw!iM^ showed, it 15 also effective to add the auxiliary capacity IB which has electrostatic 
capacity Cs to the pixel eleotrod^ 17, in this case, th« elfeotrostatic capacity Olo of the liquid 
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orys"l:a^ constituent 12 — receivin'^ — C$/Clc>"1 — it is $ood m it baing Cs/Clo>=2 d^srafafy, 
Sinc^ the ON 5t0te Qurrent is lar^e, espeoialiy til's thin film tran$istor ustr^g polish r$oon oan t^k^ 
a iarge capacity of th$ electrostatic capacity Os of the auxiliary capacity 1$, Since it can be 
made or more into five £is a result "for example, the value of Cs/CIc, [t is especially suitable. 
[002B] In addition, since It Is desirable far the driver voltage of liquid ory^ta! to be an alternating 
current, when charging a pixel electrode in a certain actuation hgit perbd and ent^snng again at 
an actuation Idle penod^ the polarity of the electrical potential difference whbh charged the pixel 
electrode 16 1$ good to make it become the reversed polarity at the time of the last actuation 
halt period. 

[0029] Moreover, ther^ is a method of stopping the clock pulsfe inputfcod into the shift register 24 
to the soanningrlin^ driver 21 and the SignaHine driver 23 as an example of the approach of 
carrying out an actuation pause h the cirourt shown, for example by drawing.? . 
[0030] Thus» when 176 pixels long and a 144 pixeb wide reflective mold liquid crystal display 
oomponertt ware driven frame frequency [ of 60Hz ], and actuation 5topH:ime 5 seconds and 
the static image was di:5p!ay$d, that whose power consumption by the conventional actuation 
approach was 50mW has reduced power consumption substantially with 2mW. 
[0Q31] 

[Effect of the Invention] Power consumption can be reduced substantially, maintaining a good 
display condition, since the actuation idle period was prepared before completing the frame ^nd 
moving to the following frame in oa$e according to this invention a liquid crystal display 
component wa^ driven in order to display a quiescence pixeL 
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DESCRIPTION OF DRAWINGS 



[BHef Description of the Drawings] 

[Drawing 11 It h a wave form chart explaining the gestait of 1 implementation of the actuation 
appro£ich of the liquid crystal display component of this Invention. 
[Drawing 21 It is the clrcalt diagram showing the' equal circuit of a liquid crystal display 
component same as the above. 

[Drawing^J Jt is the block dra^am showing: the whole same as the above liquid crystal dispby 
component configuration, 

[Drawing 4] It is a wave form chart explaining the actuation approach of the liquid crystal display 
component of the conventional example. 
[Description of Notations] 

13 Scan Electrode 

14 Signal Electrode 

12 Liquid Crystal Constituent 

15 Thin Film Transistor as a Switching Sloment 

16 Pixel Electrode 

17 Counterelectrode 
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[Drawing 4l 




[Translation cfonej 



r- ■ ( 



mm MRAKENZO PAT. 2007^1 21288 (t) 1 1 :55/li1 1 ;21 /Xii§831 1 392349 P 



mummm (jp? as) iS: H J|f (a) 



#112002- 207462 

^JSKM<'P7i5260 £3002. 7.ee) 







mim 


FI 




GO 


3/36 




G0'9G 


3/36 2H0 9 3 


GO 3F 


1/1S3 


SSD 


GD 2F 


1/133 550 5CDDe 




3/20 


0 1 3 


G 0 9 G 


3/30 qXIa 5Cy3y 






621 




621A 






660 




6 5 D U 




















O00OO3O7S 




























































^ TO 











































(S4) i^m^mi m^^^mmm 



(67) mm 




( 



FRON HARAKEHZO PAT. 



2Q{}7?12K8e(l)n :56/ilin :21/^IK831 1 392349 P 12 



(3) 



2 



m-^%m±'^, Mmiits^u^'y-" hnrntfj^^h^^^^aui^x^' 

^h^zt-^m^t-t^m^mmmmi^m^M'^-^ m^o^.m^:f^9-':^<<j\^^mr^-^hx:^^ 

mm 7\^-fmmtmBmti^. tit. ru^m^^^ 

1 0 a 0 x I 77t\.x. i^-;^ h?:i:i^^'«iis^->(^ssEi'X:i5 

r 0 0 0 ^ J mnmm. wmmm. utimm^ ^ ^ x$m 

m«=rit^2tM?5/^:='.m ttat^ m^f^xhmm^yy'yp^^^^^y'^'^y^j^yhmn 

'hr^^m'^^itimimmmmMs^^nLthfD =f'^y^-'}i^oYyy<y^^Q:)mm\^x^^''^, 

^t'm^ximMxw^'^tlxm. mbu?.mtn£ 40 mmm^yy-mmm,^y^:^t>mn^M, r 

\ci^o'tmc:^^-ftixi^m<o^-^iy'f:^'r4 v im\ut. -mMixmrimmwjph(on.mtn\^. 

[0004] tit, t'^-^n^mo-Mm^-'M'^X\t^ ^^iCJ ^l!V^»c^J:-^fl>;fcJf^f3:{iJ:Vcom;*J 

(R) > m (o) ^sxvm (s) o^'^B^'^^'^ft::^.7 [0 0 10) :z<DX^i^. 7t3^^»3J;tH^tst^iri^& 



r 



r 

\ 



}im mmm pal 



3 

£0011] 

[0 0 121 immt,. kMmkM.m'M't%MLh<o 

[0 0 131 
[0014] 

\t. n-n^mvxmt^o 
[0 0 3 5j ti\ m2^^xv^mB{z^^t^7\^s m& 

[0 0 161 -^-t. Ti^^mmnhhitm-^mE 



(3) mmzoo2-2or 4^2 

^y^/<An^x^xmmmtmmti^, m\t. tv 
mmm\'^hUtm'^%Mmm\^x\t. iimm^ 

mi^-/ F u^^:^m%^m^h^xms vy b v^Jt^ 

to 0 X r ] ^L-c. ^mmm%x^i. '^^mm 
m Y y y^M ^ i5<D^- vmmfiit^^mmmzy 

10018) :z<K>^7\^. 7mmm^^.w^twmmA 
[0 019] I- yy-^ymiL. ^^yu^J^ 

mmf^^^^i^x^-'^, 

(0 0 203 Ml \Z^t^ ^ iw, i #iC^7 U'^-M^^ 

i'^^ip'hmnhyyp^^^i^^i^'^hm^m 

[00 2 1] L1t:^/^<^X. im^yr^mwmhyy'y:^ 

mmmmxix -m^. mhyy'j:^^0v-^ 
Wt^im^'¥\^-^'-^h^-(tymr4mmfem:.^ 

m:\^x^'<<ox, zfo^Uxmms ^^^^mimmn^ 

hyy'j7^^\tm^fi^zt\z^r>x-mh'7y'^':^ 
^ o-j^m^m^'>^^ Tm^\^x')-irim?Mmt 

5D mmr^h-^it. 



1^ 




8i 




n S 00) 

9 



•om 'm%mmm ^W;W<^^^r:: [9 zoo] 
-ri^TO'O^^^S ^ " co$i //Y.f,'^^^ MM 



'i d 6t^££6£ilS8MIVi^:iiil/A9:il(l)B8^Km00S 



J 



FROM HARAKEN20 PAT. 



2007^1 2^288 (i)11:67/iSl 1:21/^11^8311 392349 P 15 



(5) 



520G2-2 0 74 S2 



T 



-Va 



3 



Lo« veil; Vcon 



F^^""A(#iij) mw miz m2z mzi 

mi NC3i| KD5 ND39 
M02 AFd-l AF71 BB16 BBSS 
BC03 mi FM7 
5C0S0 AAIO BI^S CC03 DD26 FFlI 
JJ02 JJ03 JJ04 KKOS 



